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Abstract of JP9007985 
PROBLEM TO BE SOLVED: To improve 
accuracy of a polishing process and hereby 
ensure further advantageous information by 
making a laser beam incident on a wafer during 
part of a period of time and detecting light 
reflected on the wafer when the wafer is on a 
window disposed in close vicinity of as platen 
hole. SOLUTION: A platen pad 18 is constructed 
by laminating a backing layer 20 and a 
polyurethane cover layer 22 on a platen 16, and 
a hole 30 is formed in the platen 16 and the 
backing layer 20 as a window. On the window a 
wafer 14 held by a polishing head 12 is disposed, 
and a laser beam 34 is made incident on the 
carfare of the wafer 14 transmitting the cover 
layer 22 through a laser interferometer 32 during 
part of a period of time. The laser beam 34 
incident on the wafer 14 is reflected on the wafer 
14, and the reflected laser beam 34 is detected 
by the laser interferometer 32. Hereby, accuracy 
of a polishing process is improved and hance 
useful information is ensured. 
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[0 0 0 5] 

t5BW**W*LJ:^i:-r*»H] CMPyotXffll* 

20 ^L< ftofcili:, CMPynt^A^Ttl.. iti 

r § -5 •> x x A 7i < tj i6JH r- * S „ 
[0 0 0 6] 

[ISffl?r<!?i*-r-S>fc46©¥ia] *^|B^(± N gf)g7*a-bx 

•So 

[0 0 0 7] m»egt-t±, 5iTJg^-y K^±^oi>fc[lte 

Srffli^y 5 *;Uj< *^*;l//Ky v>^* (CMP) co^ 

■y r't±«5fi<9B$rWLTfci3. iO*3S0Bli. TJ* 

©-f V^-7*-x©fi*JS:-r4*/^-Ji4:. 7"7-t 
40 >£©, >^-7i-x©f§:@^-r-5, 0 S 

r. R^lttfflStt, U— «f-3t (U— 9-'-f-A) 

i^^isjit-r5g-r-5.**^tgT-E.o J g:i*LT< zytzm 

lLTffM^nT^^.*-;u (5^) lz&mLXffiW.2ti 
[0 0 0 8] CO^V^tt, «oA»©J$Ra<orflB-e 



(7) 
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h©±Si±. 7 - 7-ir>©ilffiJ:9 fc±£Sg£tJbTii 

iz x -f >if-h©±®£7^£©|igK4^7V#ffM 
^nri^. -f hSr7i/Nt;jt<!i!fe$-a-r(;, <i© 

(±, 7-c>K7{±, mm-?zm&'omti< j tzfrz>w.w% 

*"'J 71^? JBt±4>ft < £ fc— S&7}# U— tf-ft 

Kfcf L TSiStt £ W L T l> & 46 , £ ©Jgffi#nJtlT?fc 
-5. 7-fVK7H. /-C-y KW^^'-fll^M^ 

[0 0 0 9] *5£W(D l o©ftfl£flaj-pt±, 77 -7- >Z 
JK*-^ (ft) >K7£l±, FiBT&Z. S'l© 

SWJT*t±. *-)\,fy* > K7tl±R30Hg-??&&„ £ 
©FWI?©7i' V K7t±, 7"7-x>©lBlte©^Qi: — 

©itfl#, ffl^r^*^fti^urHj^/j:PSOS:/h©iS 

t0 0 10] */c> CMP^Sti. > K i/N 
dJttjg L <h £ £ Mfcof -5. &a -b > -9- £ W U T i> T & J; 

■fe v-tHi. «tW^(S]nffliJ^#r>*^.7'7-^>^©^ 

- A * ftfc t # fc* i m*t h n 4 ft ^ £ * i; $ M 
-2>„ fj£oT. U— »f-t-A^|ifWj:L(-7-<> K7£ 

^y'll.t-ot^^WiT^ 7*7~r>±©ffia 

[0 0 1 1] Sic. I — ■ !f-"FgWW\ 
#>©^B£*rU i/i. aa-tv-y-ti. 7-r >K7#7 

— If— TOff-* ^©t$ttJ{§^£-9- >7* 'J > r-j" <5^#pJ 
ffiitt*. fit, cWf-^IRff^Bti. t>7*!)-/ 

y a fttzmtm^zftm-? a?*- ? m^zm ti-tz tztt> 
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If — TSNH-* 4 ?)^rS©B#K{c:^/i ottvy 'J > $r $ ft 
fct*Hi«#«:8t#U -©^m{g-^5r-9->7''J >y*LT 

lti^o 7*7— -T- jg-r^^t-iuai©^©^ > 
7*y >^fl#r B i36n#^n^i-«j#^-(i. sij©e^Wt'-^-9- 

>7" I) > ^B#H(-*f LT77-f 4 -t 

ti?H<D—m <»miz u - -tf -T-^tt^ ^Hi^^n^^di 

10 >7';b5r-9->7*'J >7mm^t>tz^TmftLr&V->7* 

ft-tztztbo^ mm*. f-i'MggiitLr^tfc 
=fcl^ S/i. 7"v— r>7M5S:£l;i— j^-T 4 •?■©#— JH© 
f*©S«-9" > 7' 'J > 5r!t* L ( c ©^ffl-9- > 7" U 

mra©*£ffiT'*4j«^) , iciitvyijv/ffl 

* > 7* 'J > ^B#ra* ? ?^©«/J^■9- > 7° >; > ^HIKI±-P 

20 K-T-l.fc©©S^'\i:te2lt--i)/-c*©, 53iJ©gfg£. 7* 
.-^a?tf^atifiJffl-r-5.„ SfoT, mjiiE©Hi7jt±. £© 
ISfil ©S3R *« & ©«»ffi© Sr a-T t*- ^ fS-^-T- & 
4. 

[0 0 12] 7-*- J; £ t*- ? {!-§-© (£73 
li, C M P 7*d t x oft^l^lfhftl^I < U&\zr>ti 
7Jcy\(D^t#iS©aH^t.s:|>r$n-5U-if-t* 
-A©gP53-i: 3©T©7Ji/NS1S©^®A^RIt$n-i> 

^oT. 7*7 >?igtft!$l (blank oxide) ^xyNffli 
30 fb^Jl£S<-r£CMP7*o-fe*©i&;&ti, 7*-^ff-^ 
KJ:i.Tin47-f ^;u©&^rS+f{L. U— «f— tr-i» 
©^Si: 7i/N©^ft^JS©S:iW#^i:^'itll77m-§-© 
1 ^;U©ra{-|5^$n-S«l4©ff^5ri+«L. Kft 

ti^^p^^n-s^tiWi^wBffa©!?^^, 7"-^ft-^ 

4fcm©J5££©i»£d;ifc&*Jp3£J±fau ^©P^ 

$ *<i6^* $n4^<§ j5m©ms©pp $ ts. tz 
t # iz c m p $ -a- -s *©. ttjnw ^s^as % * 
ffl^r, ft£-r«^^«<pnigr««. feiou, ^■7--r 

40 ^;p*fh»-r*f^0-ic % ?;u©— SP4W»LTt «k 
t>o iW^JIti, 2)\,±#.lz*jLT-?ltts.<-y-'( 9 
)Vto—mzttL-cf$&2tiZ'<gmz*:diMi-Zzt&. 
?H±. tai?|5]D-T*fe-i>„ 

[0 0 1 3] 7*7>?KfbHj7i^©CMP*fl^HA£ 
f*S-r^&J©7Ji4ti. ^;L-©^rS©^3Z.ti 1 ■y-'f ^ 

^©fi)T^©gE7>^b-5»? p 'c«)©g-r.i>B#pBi^iijs:L. z 
nmis.isntzvzfflizm&isntzttnomz r§tiL, «■ 
*4©n:$ zmg.ztitzmffl-e&Lxmumg.zMiii 

50 ©ff^SrjStrgloro^feffdSrJiSL. d©^0©^ 



* 

fit, C«g|0©CMPB#ra^^ML/i^CMP7 - a 

[o o 1 4] miz. z.<Dm*)<DCMPmmit. wnm^ 

[ooi5] LfrLy v^'^teibfrttm—temMm 
mm'M. z ^-t z> tz tb c m p 7* a -t x -e¥±s< t $ ft <s> ^ £ 

ft o /c&T-ft (tnif jlSfltt L-ftt\ £ W^r - X 7? 

MP7*a-tx^^7$-t!-^. mu&)temswmzm\,^ 

[0 0 16] Mia^ta, /^--v^Jhfc^x 

Xtf-^* £>ft/c#i3£#;OT 7)\,--f\zmt %w<m.w\-<» 
Ij-^ftfttf, 7y>?Mitm<Z>CMPm&Z&1g.i-Z>tz 

&<Dm&Ltz$>z>®z>j5&z. 'i?-->rzntz<y^ 

[0 0 17] f'-5'BX^BicJ:0ttl^$n^T' 
ifiJTcfWCMPra-trxro^w^^ 

J^TroXx-y^Sril^T^^. :im<Plzls- 

^.wsw^ti^i tic j: o^-r^^n^-srt-^-r 

^^T7yt;i tD^fa^ <=>!£)— tt<DRK (measure 
)£ft*TJ--5>Xx-y7°<t:„ 

[0 0 1 8] U\R#0JT-Ii. croi+»^-i.X^^ 
7'1±. ^#{i-^*^#tt«^£tti±}^£X*I£ ; zv>m 

&zfttz^m j %frh>i%-&<DRmzmn-tz>T.mtz 

ffit-Z. £tz^ Zff)l5m±. i%-Hk<DRg.Z03*mtit 

xffi&om^fctf-, tz 1 1 i:f^?rM4xf7 y't 
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ZTfet : m 1 tf>#tt*^ ttfttitfg£S§*i|-.z>Xfgi; 
2 £X?Ii:. mfiB^m 1 ©4f#^t>*^ 2 

ft, ^^fi#si>*i£ii^fi-^»tii|)ST-s. 0 . 

10 [0 0 19] fflft&lfttcd, m<»W&t LT, *IP.m±. 
SlHXt;: JfM £ ft g £ W-T -S> S*6 £5Jf JSt" 5/:ft©7' 

f - A J; ^ T fe£ S H Z =F&m^ % =E - ^ "T 4 X y- -y 
: TgWt^^S/jr*^* (signature )*tttb-r* 

20 «t o < c:a< o tz t # ics^fg-^ ^n-r ^xf77 

[0 0 2 0] »i L^*#CT(cti. JaTflmiRSBd**^ 

•y y i±wauiaso'i^-tt©RjK z , $ ft t 

30 [0 0 2 1 ] «Kfl<»-, *fcSiJ©#«fcLT % *5IB^ 
t±. J^T?r<i^-SStg5jf)S->xxAT*fe'i. tMH^tiP 

T->±«>©fjg/^y \ t iz$tL-c&&&&m-tz>wm'^v K 

t : fei!4't±©f)S$ft^-^#S1Sw(liJ$|5(3|6]tj-<x,nT^ 
fc^fcfc*-A(colliraated light beam ) Sr^-T-S**^ 

[0 0 2 2] U\R#0>jTn±. SfS^-y K<t7 - 7- 
40 x>£l±, laatfti5i**«lHlte-r4«J:-5{c, EHEnrtlt 
J5t-9T^4. itz. =F&m*. I — " lf- I F#fh-??*-5.. 
Stc. T'-^rn-fe.y-y-t. ^fll-^A»e>«fafl»ffl(fea 
ture information ) £ttiti"^<S>d: -9 U : tttii^ft 

/6^R)TSc»^Il^:* , stztM icg^$r^-r •& o 7*a 

[0 0 2 3 ] KKWtc Wlzffloft&t LT, *5IB^ 
50 t±, JsrF«:<i*4£«WI&£B-e*4 : ^a^^BifS/N- 



[0 0 2 4 ] BKWt, tfcBiJ^atLT. *56BJ3 

[0 0 2 5 ] ^^t-^ L/^^^An^-T. *5gHJ3fl>-£ 
[0 0 2 6] 

— r>l 6Ktt*— Jl/ (70 3 OsWgjfiStu 
;Miy7-r>^'7 K 1 8©±i:fe^ 4 OTS^y K 1 2 

4»>x/\i 4frbl^.4J:o{:, £0>*--;u 3 0 Offig 
(DTIZ$>-?T\ 7f, — ))y 3 0^7^/nI 4 Cfiil/:f|i: 

— ^ 3 4 fty'^—ry l 6 <t>*— ;u3 0 Sril^LT^o 

[0 0 2 7] 77-f>^-;l/3 OM^x^ 1 4 
*fflfrg| (^x/x^77-f ;b 3 0 cD±lz&&i§^ 
©)^@3 (a) - (c) t-^$n^o 03 (a) 

"T^?;*-^ h 3 SZ&LXZtl&mTTs-tZtz 

*b\z.m^z>tl&o 7 7-f> 1 6 £-4 h 3 Scom 

>9 — 7x- X*^>— ;U$n. ^.x/n 1 4 
-h 3 8^racoaOil5rmottcfc-9 ^7-;*;U7 

y 4 o<z>— swr^-irv 1 6ojggp3^?,aajrsttiN 
ct-9(c$tiT^^ 0 9*—v<< 3 8t±. 7*7- 

K 1 8cD*lzA0i^t;o d^O-r >-9— h 3 80^tBSP 
14. -f >*-h 3 8co±Bi:^ji/N 1 4 co^B^^O 
* -y 7 SrS/N^ £ & ^ TI jj^ft T t * 4 0 
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^^^7U 4 0©*3W»/hU/j:* o il<7)^i:C±^r*»J<c 
9. faSrt£t> % X7U4 0t±^<r£a0j£tj£ 

£<, -Y h 3 8 t 1 4 <Dm<DX"7 U 4 0 Ojg 

3ft<W<tt*ta4r. u-f-t-A3 4 t^^NtwSW^ 

i\ ^:^^i-«y7 0 tiT#4/c^^/J^$t^7^^ e }:^^A^^ CM 
P7a-texttH±l^-t?fc>r h 3 8^^-xyN l 4 (3 

=Rfr0J-ett, -f V-9-- h 3 8 <h <}x/n 1 4 OP H 104-> «y 
rti. 1 0m i Is ( 2 5 0 urn) &tlli^ fiS^ISS 

[0 0 2 8] 111 3 (b)(i, 77-r>16^/^yhM 

■*-bl±8mati, /^y K 1 8i:(ilI7i:HfffiL?S 
20 l\ -€-Oft*D0tc. -7"7— r> 1 6 O*— ;U3 0 tf)±tf> 
««t?«4. ^^y K 1 8<£>«3IOS2 0 (#ffi-rntf) A« 
P^*$n/c 0 Z(DZ£lz£ 0. ^x/nI 4<h7 7-r> 

1 6 ^ESP^OPeKcCi. /^^y K 1 8 OjKU ^ 

# U O U ^ >*#3|4A^ U— 9*— 2*^^U— 9* 

T^4 0 fct, 7 0j 7 — r-> 3 0<D±lZfo&i3/<— m 2 

2 CD— tf-A 3 4 (OtztiXD^j > K^i 

30 SI ^^y K 1 8 §#(1^ -< > K->£ Ltffl^b 
htl^fc*. «tbT^^^^$^t77WL^' 

4 0tj;(3: ^^ < ^:#^EL/ ^ ^l^ o Z ©gflOftftfll© t 

*>i>o 03 (a) OfHB^tt^LfcftftW-ett. 

h ^^x/n 1 4 tOP B 1(D^-l-yrt±aj3R4/f 
W/J^$< Sftlt^fc. L^L/\°y K 1 8ttS«"f*fc 

^O4■> •y7 0 ti^^/J^$ < ^4. *»^tt.-«»t± 
A#<^0> >T h 3 8^7-x/n l 4 fcJgjBLTl* 

40 *^#^^> e 0 3(b) OgiJ(D*^jTn±. /^y K 1 8 

^ 1 4 lzmm^&J:olzWi%.ZftTl^tzit>^ /N°-y K 1 

7'^VN' y KSl>*^;U-7>W-r^a®^^Y7 0 c^/N a >y K 

[0 0 2 9 ] /^y KcO*/<-g(3ffllN?>n4**y 0 
50 >t«Wt. l^-^^-^(^LT||«Wt-2att«r^ 




(10) 
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ii<DPp^a^i±. ia3 (c) Kffifrtix^z>&mftv> 

C±> V y -y Kft (cfffiT-fcite^) y 7 u ? >7*7 r 4 

;u-7" (Xtit- 7">4z;H£i^) £WLfti^tf?y 7 

t£^. fi£r>T. 7*7?'4 2 (c<fc-2> U-y-t* 

— A©Sfttt«/Jx»;<£*. »* L < 7*7:7*4 2 l±^* 

[0 0 3 0] ftflFf t±. *mtil£ofcCMPgia, 
b— 9-*— TMfr^Ol/- If— f— A^I^T, 0 J-^ 

®**¥iS4b£nfc<b££#iS-f ZO>7'n-kz<Dffit& 

4 4 „ t*-AX7*y 7^6« Sr/tttUS4 8 A\ l>- 

-5. S(-> ^^-- > V-r h 3 8 £7 f > K7i: LT 

il^03 (a) fflflfti^, ftfflfcfelw^^til,. 
Mti. £ c K.ffifrtitzmi8Li± l o©pJtE/«ti2g-c t * o „ 

fficiT^i^^ii^t^, tfe. u-^-y-T^tf- 
3 2 0>8iJ»*&#J£ffl^-5>c: £ fcpjfl6-c**. ft#T-£ 

AtfT-5 fc*-A£fg££-ti-.Sb— y— £ffli><5> 

[0 0 3 1 ] 04 t-Wj";;* ft u— y-stfa 
•J * - ? 4 4 fc*-AX7" y y ? 4 6 ©TflSPKAW 

3 y j<- h £ftfcU— -y-*— fc*— A 3 4 £^£$4+ 
fc'-A 3 4 0>— gBfr\ t'-Axyj y ? 4 
jr—VJ h 3 8 ^l9tI{7LTU< 0 t*-A3 

y 4 o &m-?t£»u ^xa i 4 ©stcguiAit-f -s. 

EI 5 l-ffjffltwT^ftTl^-g. J: ol^ 7XA1 4t±. •> "J 
=i>t*(D±(DMimm5 2 mz-liS i 0 2 ) <k£W 

[0 0 3 2] 7^1 4 £A*H-* fc*-A©— $ 

fbtis 5 2 (omm-v^am^wM^ti, m i e- 

A 5 4 ZBf&i-Zo L^U SPliKfb^lJi 5 2 £ 

fflJSLT, -E-WTOTS1S5 0KAW-^*ejSfcT-A5 6 

zm&Lirz. aig5 o Kiia-r-seaitf-A 5 6 
t b—f&tsftim<vfon s 2^K*fLii$n, mi 

©jRSttr-A 5 8 tcMfSL-Ti. % 1 OSS* tf-A 5 4 <h 
^2 OR^bT-A 5 8t±, in^>©iS[ffi©Hii:J:-,T 
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-A 6 0 *Jgj£-f 4. 

[ 0 0 3 3] ±j£a>Att4tfTC-l:« ^-cDK{b#iJl^W-r 

S:W+**J=tt. m<7)S«^ffi©^b^JS£ffl^T&. 
£ O^F#»7"n 4r X L'^ii (ISffi $ ft -5 fc* ^ o . ■ 
MWi&li, A*N-6tf-Atc*fL-T\ mitMJBW— SP 
RH- L— Iffiffifi U «tE#4>& < £ & 4 £ £ 

S4S^ t*— A -S. „ 

[0 0 3 4] Bt>*0 4 *<?M-r *U*3# $ n<6 J; 0 
^ 1 OSKt'-A 5 4 MS 2 ©5«t-A 5 8 (0 
5 ) A 6 Ott, X7'J40t^V 

•y— h 3 8 ?TJloTfifi|LilL> f-AX7*'J y ^ 4 6 
<D±&5HzM-f&. t*-AX7'y y y 4 6 (i, 
A6 Oro-^5:, ^£H^4 80^|S)§^M4. 
20 [ 0 0 3 5] 7"7-t> 1 6t±AMWl-t±> CMP7Q 
4rXW*4 , {±0te$n4/c5o. A^T. 7"7-x>^ 

-;u3ot±. jg-r^Kt-^-x^ 1 4 £ 1 m/ftt 

1^.4- tt-^C-l). MoT. 7xa 1 4tCU— tf-f— 
A3 4 A^AW-f -SB#/f{j-. U— y-^ft3 2*^£D^ 

ttsft-f-sr-y->7"y v^-r^it^Djt^*^. u— y- 

f-A 3 4 3 0 firii^rSP^Wt- LA^JM^n 

/s^tt(3i±tttbfs-^ti-y>7'y >r$ni*. ^©hsi 

(±, *-jH5x. r yf7 , 7-f'/l 6 «)SgPlc: J; oT— 
»Su TtMWrgl. 3Z.(±^S4r v*m?cd. & h<$> hm&n'-fc. 

S4r > +»■ «rffl t > -5 z. t -5 n>\ *§£m oy$mm 

t^lcSiBB-r^. 0 6K12. *f|BH(cse 0 fcu— y_^p 

*it3 2 *mm-tz>tztb<Dgm.&7jizti, zmzit, % 

^Wtf^<7°(©4r>-y-6 2 (CT^tf. LED/7* h? - 

ttl^n, 7"7-f>l 6ffl^lx 7 yfflW5:fL 
40 Tf4. iO^-f 7*W4r V-y-6 2 (i, 5IL^t*-AA< 

4©f3 (rttf ffljERtffi $ t±> U— y-TgHH- 3 2*^ 
(7JU— y-f-A 3 4 ^suiiEcD 7 f > K7«i£#6 6 ^ 
^ (c ffiM L T fiiM $ ft tz h § (c: tz tt . 4r >-y o?^fl# 
$r®fTl-^. fiaj^tf, 0 6lc^$nTC>4J:-9tc: > -t> 
•y6 2li. 7*7-7- >1 6 ©^D»C§9LT, U— »f-=F 
^1+3 2©Bg^(SjWS*tffliJ(c©jg$nT^Tt«fc^ 0 
7776 4l±> 7°7-7 v >l 6U*J^Titfi^[ajlc7-f 
50 >K7«it#6 6©R*tffl©ffi«^JR«)MWt.nr^ 
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*. 77^6 4C0S$ti. £££6 8 U«fcoT*J J: ■€■?**{) 
?>nW77^6 4©iESi*fi*t±> 77/6 4 4Hr> 
2lz£r>xmQZHX^&£ftffl^ U— *f— fcf— A 
#7*7-t->1 6lz£<T#3ttfc^£i:*SI«-r4J: 

tf-TSW 3 2 ©JSSte^SrSSfflt-*-*. t>t6 2 *<- 

ssteib-rtuf. mmm±L, Tffits 2 ^ 

z 1 1 »3 u - -tf-^ti-om-^ * -9- > r 'j > jr-r * * «> 
1 > * m i > 7* — * axw vxf 

Lftt\ L*>U iSt7J^->X7"A&JllR(^L.T^)®-r 

*ST?t±, *fc*©B#l8li: LT, 77-f 

'V?^ > K 1 5©igRtf7"7-f >0@i|EX 

iMiTisfli-^— ^-y^rxwjtofcto^, 

-Y — 7i- X© Escort: #>';:, 1 il»ra^i:n-g.Bt 

To 

[0036] ^oiniB^w-r* i -oe>m&mi±. -?'=>- 

=r > * - Jl> £ 7*v - x > CO [HlteTj (6] l-ft T jffigf & - 
ifife^. Mtntf, 7 f > K ^UtiStt 6 6' (IP 
*>, -f >-9— K /"*y K, ^±7*7?') fct\ E17l^$ 
ti4J;-5lc N RW*©fM#£WLTl'>-ri «fc^. Miw> 
7776 4' ft < /«£ 7 fcv -f > K7*g# 6 6 ' K 
m-SirZZilz.UXZti&o > K-7ti|3) 

CSiTfeS^ U— »f— T^tfji*, 7r/K7®IT 

-xfii, CMPggti, y'^-TXDTlz&ZTmi 

©*SHI{±. 7*7— r vo#EME^W4f - ^KW^fffiJ 
£ft<-t3i>©T-&£„ 

[0 0 3 7] 7 - v-x>*-;USt>*7-< > Kv£ft< i: 
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■2>*©[e]e©— ^©Fb^ v -< > K7©±tcfe-5)T'^ x ? 
7-f >*-;uM7 -f > K7rofi$lt 7jiyNCDJ. y 

*. 

■tnif. xf77i 0 2 ©rat-. 7"7— rv©# 1 mte 

7*1 0 4SI>*1 0 6f3fc^T. tV7* l J>y'$nfcff 

20 n, C©8t4Tfflt±«#S4a*. fLT, Xf77'l 0 8 
RZfl 10ttJ^T(±, 7*7 — T-V^^t 1 JHf -5>fc 

o*t*>*ry >mr B *J©^*'W-w$n, 3ris©«/j^ 

> 7* 'J > /B#^± iz ta ntf . xf77l 1 2 K 

w$n-i)o -E-or-^wntf, -9->7*'j>r, si?}, <s 

30 U >mWiOJt«©7*n-fe^A<«aESn*. IIXt 

•y7*i 1 4-eii. 4iiBiag??*nr^/£*a»ffl[A<<EiJ**n 

MaiHia&3Z.l±V7 h7x77;^'J XA£ffll<>&£< CO 
K 7C0iS@ J ^7"7-^ >C0[HteC07, f- K'd*ilJ#y«£ < . 

OT*a-bX36<ffl[«-b VT-^g^^^^/cit^-li. 7*7 
- 7 > ®mz tr- K Sr^f b $ *t r t mutt nm i * t 1 - ^ 

-r 577-f viHjterois^tt^a^n-f io. 

[0 0 3 9] t?ai©B 1 fflBW f- AMB 2 ©Riff 
-Al±, 04RU f |15(z / ^$n^J;-9lc^h*-A 6 0 
^rffMb, mttlgl4 8T-m&$ft3T#££i;;*-t}-.5.„ 
£ 1 ©Sfcttf-A&tfSB 2 ©RSte- AtfjfSSfcfifcffitf 
^■7Tl^J#^(±. ^n^t±tttbH4 8(Cfc^Tffi7^ffi 

50 ttez, ^n«i©t*-A©{4*i7i>* i 8 o* -rnrt^^Jt 
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lz£ iJtt»l*n4«^:flti:«/J^©HI©^m^©ffli: 
*£4fc*3T. J: 9. tfcibH4 8^<b©{l^-fcb 

77l±. Mitmms 20>mZtfCMP7a-bx<Dm<Plzm 

4. 511*. @9 (a) &l>* (b) ©7*77'w^$ftTl-> 

«SCT?XYb-r4fc**-9itA<gS?$nfc. 0 9 (a) © 

^KCMP ©^I'l^Hife Ltt# £ . El 4 ©=gg© U— tf 

&4. 09 (b) W^77tt, 09 (a) Of^lt^b 
(DT- 9 lz 7 4 )V 9 & frWzmmZB. LTl>4. £ © 7 

©«<£ t-SKb^Ji £ tt*4#P#* £ ft 4 £ £ ©SftKC: J; 

*i^Tl^l # ©7^7" 7 — =r > £ 7 t ©^©ffiWS 
3<0JlWS:ft£-t*. H9 (a)M(b) f?" 

a-7* < h^nT^4d57j{=-§-©#ig^ci3i^ mwmu. 

(a) izMTnZti&ft&Zm^tili. CMP7*a-fex© 

2 r-(±. r—frm^izmnzv-j ?ju©gta<tH&£ft 
© t3 p&£ $ n 4 firo © j? $ u — y-" - 1* - a ©isfi 

t7i^©®Ejb#)JB©@*T*iA^lt»:$ft4 <1 *L 
T, 7f77'2 0 6 {3fc^T. IWbftli^&BE-feSft* 
^§WI4©ma©)¥$^\ IIPgfcPjHfe^ft/ilf £ tbb$S< 

$ft4<, mmzmzztitzmzit. r-vm^izmnz 

■*M9)i<0>&£^ 1 -tM ?;u4K-P£*£ft4t;t!4©JP£ 
i:©Sl(^L< /«c4. itroxr'y?^ 0 8T1i, p&£ 
3ftfcff$.A<, ^*$ft4-i#*tJf4©3ra©J?$J^±i: 

[0 0 4 0] &4tH±. P£££ft4*;m©m£#^-f 4 

rtck^o ^©73fir-t±. W*4A«jJrS0>«*:i8;lTl$5& 
*ft*»*«/Mcf -5ii:**-e*-S. 010 (a) ©X 
T77"2 0 2©M3E«t©a5^'-/7^$ftTl>4«J;-9^, 
1 ?;U©tf©^fS©^*^ LJiiaiS^ #RfI# 
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fctt*sft4. «iitf. a^fi (ip*>. b--^) tg/jx 

fit (BP*>, @) #^-ft-Pft£i;4<r <h. &4l,n±-?-©i£ 

^fist>'«/j^{K±ig^D©fi^a©75^(- ct o sm^ta 

tU^Jf&r*fe4fcfe. +t--f ?;u©;r©#SiJft^#t±{ifijT- 
£>4„ (^(C. Xf77"2 0 4 T-H. 1 •y-'f 9)V0)miztt 

£, ^©^©SP^flai-f 4 1 -9--C ?;b©SP#,t: £ 
Sh^ftH+4. 1. 5^?;^^^, fi^: 

10 fitiS'hfifi<Bf8£&ftft^4*-*-e'±, 8tKTi#t>ft 
1 -9--f ^;u©ff 1 . 5{gLT. +»•-< ^;u©^© 

4. -?-©{t!!©Xx'y7*H^©£ C©&J©T 
7°D-^©lEP*©*£m{-J:ft(f. CMP7"D-bX(i, V 

■i 0 C /if£t;i&7 -t 4 £ i: tft 8 # 4 o 

T. ^*$ft4W*4©-9*.jS*J^a5^-i. (ii:^i:©V 

-Xfl±, P^*$ft4«*4©M^^£^-4S^i: LTi 

[0 0 4 1 ] CCt-izE^T^/c^iSr, 2 >v<Dl&fr 
20 l 33Z.t±-€-©aJ^*><ijMJ-/ti:*4ii:lz:«fc 0. ^tS©»od 

©^P<. P**$ftfc«*4©SHBfa©M^ATL* 7 

/f4 7. mmzji^xit^ zommtettncom&itwt-n 

$ft^£lNfc*47. ift^©^ — XT-t±, J f'^T^4l5ffi 
(cft/c ^. ft 4tt*4©Jt«raB^ LfiJL, BffM© 

*©*ma<"$5£ s n 4 1 * ft t s ^ib* 

4, SiJ©7^r?±^j$ffl-r4^i:^T-§4. -©SiJ©75^© 
Jf^L^AWJH, 010 (b) (C^$ft4. fit 
^;£ftTl'>4«fc7U: > S 1 OXf77'3 0 2 t^tiJtl 

30 m-^-i-fc^T, ft*fitft/Mfi©«};g©3i£©pBi©Btf!g 
^;uxt±-e©-§P55-©i:*»e^ffloTt «ti^) „ ft 
i$ft4Wf4©a*< > mrai©73*(-J:oT^s$ft4„ 

f LT, XT77"3 0 6 l3^$ft4«t-9lC. P^^ftfc 

«*4©ft?ra'J^B#p B lr-p*t-4 z t iz J; o „ l^^iSS*** 
tij$ft4„ CftA^ 9 )\s<Dffi&(D&ft\zj$^XttW 
W!&2;i<tl&££o>mR&mftlL-tZ. *©XT77 , 3 0 
8T1±> XT7 7"3 0 iT'MUAHtltzpm<Df$£mt<Z 

40 i^i-r^sff^^^ai;. £S<7©P£*ff££i*£Tr4 0 

•e-LT, XT7 7'3 1 Otit £©$!9©fi&*J¥;*£B& 

55aa-ef*-r ctta^ cMpratx $r*i-7 * r if 

©< t>i^^i-^§^Sr?*S-r4. 
[0 0 4 2] LfrU tttBSffi-^Wffl'W, S^'iP^R** 
B#Pb1(±, HMtoUUi. CMP7"a-trx©^f(-oftT^ 
<b-r4fc*4o^4:Ua@-r'<§t i *4. fifoT, ±a© 
75&l±. ift«rffl(S-T4/ito(c^ffi$ft4. ^»-Tft 

^Xl±-E-©jM©-E-ft-Pftl-^LT. i©7"a-feX*^l 
50 $ft4„ ffiot, i*U«^ffl[t«/Jxfi[*«-tft-rft564-r 
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f^^n^-^'i' ^jkd^ (ip*.i. 5^1' ?;u> cora 
gs o rc>ip$ srifffc tjtai $ n/ci&irjije-eps uao© 

M^-e £ £ Sut-SI 0 CO C M P 7" a -fe XB#fig#ft < ft & t 
-?mtfhftZ>o Xf 7 7'3 1 2 -5 <£•?(<:. Z(D 

•ptia-a-^n-r. ftftLtz l. 5-9-1- ^;U3^LT»{±1 

tet±#ttfcjE«ft 
[0 0 4 3] 3£JC^T#fc^?0>3MI{±. XA- 
Xtm* ttS^V? R<bg) 7xa left L TSJifKlft 
Hfe-f »lBA«»»r«K**K^— 1?** «fc o ft s 

mitizm^r t>f8fl}-?%t£^z ttfjntiznT^& c z 
?v izitm* xcom^^mm^. 

S<£ * HM&fF t±S ft 4 jajST*5Jf Jg $ft&<tf[3]£WL-T 

-f<5fl£|S] 011 (a) ~ (c) t£t±. WtiVfam 

5 2 ©iffilff 7 2 . 7 4 . 7 6 1 fflfr*. ^(OTcoM 
iMi* 7 8. 8 0 . 8 2 iMiLTPJS$n5. Ztlh 

n. CMP7"a-bxiti^^bLr^< 0 igfF7 2 t±J±i& 
fl*j/h*<cjfiflfr*o, jiff 7 ii±fp<'^(o-^-f X(om 
fFT*&r). S£fF7 6«it«M*§ftiSf'rrfc*. 0 1 1 
( a ) li{±. WmffiV&it 7 2 . 7 4 . 7 6 @ 

i i (b) itmmTa-^xcrxpiiiiom^-i 2. 74. 

7 6£,TxU 011 (c) tt8M&7*o-fex©|*7fc|6ltt 
fcigfF 7 2 . 7 4 . 7 6 &7jrf . 011 ( a ) T(±. /h 
£t^ffli&fF7 2t±. tpfbW&ffn 4M*Sl^ 
tDJtfF 7 6 <fc 9 9. * 

<**>^©j6fE7 6 MU *£ftjtfifF7 8 «fc 0 fc^lSfflK"?? 
fct^</;5% iHf7 2, 7 4 . 7 6 *«oW< 

LT ^ & j£3 -5 7b\ Z (0iiai±fiffH7"a -b 7. if £tK4?-r 
&tz?>7 0 fjfcoT. 0 1 1 (b) Kfct. j£fF7 2. 7 
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4. 7 6<OS$7i^l£l— t^/«c0^46ri^fcw*<, 0 1 1 
(c) fcUU mft7 2. 7 .4 . 7 6 ©ffi*UtHHfl«j(il5 

4. 7 6 <D*ft?ftfrh<D{m*<F>fcmv>±Xfi^hUfttfi 
10 Oo 

[0 0 4 4] L*U _kJ£<D«fc-9K. Jiff 7 2 . 7 4 . 
7 6 cOSTIgiiJSti. ¥Jflft©#-r > h KJfiM< mft&& 
^t, it^7 2 . 7 4 . 7 6 (;:<}: oT^^-S^T 1 

<Oflg^ t L T^IiT- 1 * J; o iz tt i . fig , t . iES^ 

■Sdt^nl^t^*. dCDTjan. 01 2 KWj^ft 
20 !,„ If, Xf77"4 0 2T-(±. T^Itm-^^tJlj-^BU 

tt<0^b6^IJi,£ntUf. Xf774 0 4(^^n«>cfc 
o^. CMPO^)IIl±**7-r-S»o 
[ 0 0 4 5] 0 1 3tt. CMPtD^H^T^tlT^^i: 

^ w/n- ^ > ^ ^ ntz v x-^izM-f zmihmm^om 
mzB$miz*SL,x7°a^ h Ltzy^yx&& 0 z<d?^ 
7*ftfctztzmzm^c?ntz-vry-j'vy7zn.tzj>- 
ikvmttimm^zn&tx, mnm^imzun 
zntz. ^^>r. ^nii. z z \,z^m\t $ n/c t*- ? fg 

30 (squared-off peak value ) *^$tlT^^> 3. i: ?ri^B^ 
■4 9)U±^ 1^2 5 OfPcDtZ^T-mtlT^ZZttfTT^ 

Hz* zzit^ ^9-->9'£fttzy3L^j)<mtmz¥-m 
<tzntz&t—%Li-z> < , mm. ^itotti^ff-^-^ u t 

SSfST? t ^BUl-li. -9-f ^ juco^Vj: < £ & if 3 7^— 
fi^oti^tim^. CMP<o^JiI*^T-r-5mi 

iz^o^Eistzy^ xnmt zmmzi$k lt ^ ©-en ^ 

-S7c«>. 1 -9-^ ?;KoftJFg«. HfflW^aMW-e**. IS 

tc. zcd i v-j 9 )\s<r>mmz&. ^a-fbA^-y-^ti/c 

oT. CMPO^-llBSr^^-tir^CLtti, 9XAgf* 
50 > ^ $ tltz 7 J./N^¥fflfb $ fttttf C M P 7* a -b 7. 
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&&7i- %®£(D>r -z-eii, lt^f^i/i!iWiLt> 
*\ ztHt^m^ZCD^oU^m^^t z>h%mZ 

Ml^f«^^t*b, CMP7"a-feX^7 

$ & m ( - h 0 -i" ? ^ £• $ -a- -s. *> o ma 1 -r & a 
coo4 6 ] i---y-T-mifrho>&t)m j %m^-offlm 

it L . gp *» -7 jc; ^® #¥ffi{b $ nt in -5. $rHPf iz& 
It. #H#fFSf? 5. 0 9 7. 4 3 0 -§-KBfl^£n. 

ftO/jfficogtfHi. XA-XB.^pi§ftSl®£ff£<r <h 

zwmi-z zttmz L^m-sn. mni5&$:um-f& 
[o 047] mia>w$D<. ±<D'*5>--yfzntz 

W-mtOtf-i > HzitiKiatt^Tt^tciS^&o. zco 
fg.T-tmz tiz z t izu&^xnfeftn^&m^n^ 

*%m-r z> z t ^ojfltTfei). mfew-t xo&itx.n 
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\ m f * x ^ h * mz-t & z t \m l xwn l tz 
i5&*m^r^ mM(om9-*m&tz»biz!&mt£m.tzt,}z 

[0 0 4 8] mtm. mm-?z>m.m^±^>-z±\sz>^Bm 

W-T ^.Mi^n-±^ CMP^ntX £3?Sfe-f - i: ^ «t 

[0 0 4 9] ^x/NOCMPIicWl:, ^ >->^ 

S/itoKi&g&ttStf'Xx-y X$r, 0 l 4 
!&HJ1LT^<„ ^f77'5 0 2 t£fctif!{l-*§-£7 f 

^Tt «tf) . -y-'i' 9>l>a>Z<OUft (1P*> 1 . 5 ^ 
wrEgtzp^^n^tWcoafi. XT77"5 0 6lcfc 

o siz^ztiT^zzoiz. fa££ntzMnv>m.zm%. 

30 £,> *©7sT77'5 1 OTIi, Xx-yX5 0 6 l-fcl^T 

£ (bp^> wikzntztziz. mB-tzffi&n-tizmm. 

<£>JSJ¥ frz?ffi.\Shftx. M0ro|5^Jp$ 

mRzfm'hmo^z.izi-'imztiz-y-'i dw^k (w?> 

X5 i ox-it. mwmzizjrsznx^&j: 7iz. 
<nm%(o±x(r>mzm^^ntz^Pt(r>um.^. mw.o>m 

Z%itzlZMm2tltzffii;&m.XfaLX%i Lt^JIOWCM 




[0 0 5 0] ±3&<?>mmi:fflWirZtztbo>1jmim 1 0 
(b) lzm7jk2tl%CMPy'ci-tZ.m&8i%.(Dtzib<Dy5 

[0 0 5 1 ] b— »f- ; fHSMH-t=J:oT5B*-r*U— «f- 
fc'-A©t--Atf>iSfI (BP£x*--y h) XtfafiSrWSI 
ft«fc o tafp-r * J: i: ^oJte-e*)^ c i: KMl-ffifrr'* 
#Tf*-i>. HI 5« (a) RZf (b) t^ftT^* J: 10 
oK, JB^*Sfi£*tLS'hnnitft*#'y htz-g-ft-fci-ft 
k*-A3?«i|i§<DS^ t*-A 8 4 fcfc, 1 4 fflifl: 

ttL-T, 7t-*^t^Tl^l^t'-A.8 6 ck 0 t 
/J^'ftfl&S:*^--?-*. <ltf)g^e-A8 4t±, 
e-AKJt^T, mffi(D^£}—9 0 tci-SfffctSL (EP*>t* 
-A8 8) «r^L*^1-<. ft-lfft<:>, i©JElMf-2» 8 
eiWiAi 4 ro^Bwlglzjkl^BfitlzjEA**), IS® 
^—9 0 J:0 t>*#ft»a-*&*-r4*<&-C*4. fit 

^ l 4 o^lB&^Ki-r* £ £ U:i±, RIffiiWSHtfcffilB 20 
[0 0 5 2 ] £ft. Q-owoygmtmstatpizi:— 

A ^Brf (;i.fct''<T4 : 'ft V*ft t* — A jMEi^ £ 7*7 — 

>©@es©7- ? mm kam. * isra & « & £ 1 1 

^I$tf4|<75;fr?££ffl^fttf , coit ftnaaicteft 

b<£l^'5% Si-. tf-AtfjEl^, lf-A*^l^ 30 

li , f— A co3iJS<D a x *<tfcdJ I- Jo SB i: t± ft 
[0 0 5 3] U— y-'-t'-Aw^StcML-rii. ita?^ 

It, SfiA'Sl^^i*^7'Jt«t7T4L**g[a 40 
roSA^lfAD-f -SZ^tftO, ft-fcFft<=>, n©flfeSU±U- 

T, feBtffii^**, «SL*«*J>ft< ft*. L-frU &5 

om&z < ft o , ft-tf ft t> , fflmmzfe^tuxz wwo 

«l±fc«fc^ A/2 nl:|U^^4„ SEoT, 

awftif, i o(DjiRBt^$n*w*4cDM^ / >ft< 

K, #S«B*tl^*$n**t14S:5jffiftlBi)^ft < -r* 
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&»7a&£ffl^ft vx-f AT-li, £+>-^ 

mm<nm.\ztt Lxm mM&t* nfc*w««»/M= ft *„ 

[0 0 5 4] g?tl/-f-i;-A*l}?nii:tJ: 

0, »fi©awtwi-4cft^©2o©wa:-r *sh«: 
45tH^£ft*^t»#«>«&sy»*teK-r* ^ <tft 

[0 0 5 5] gft^m^gil 

«««rigt»&ft*. zo&butstitzmmzm^zzt 

K«fc9, iPfSSftfcJi©!^— te«W VJ/^a^lcfciSI 
S^*^tft*o £ftilft£, CMP->XxA7iM±m 
(x^7?) ©tfTSfrSftT^fto (HP*., MiL< 
JUfFSftT^ftc) *N^o^$r1^dl-r-5>ft*!)tffl^*^ 
fctnjflfe-e**. £ft$>0>W££, MTlzmW-tz. 

[0 0 5 6] &-#<Dm& 

Kl±, CMP 7*a-fex^fcl>Tff ftft*9Flg;&l>VXt± 
*ffiflt»-t±, PSa©JBOj?$*«|ft5~l 0% 

«riS^.T^t!)L-ri±ftt>fttv tsj— ttA^cou^jnc^ 

Lft^^ftJir^-li, T'M'-f X©.I|X^(£< ff^T?#ft < 
ft*ft#>, 7Ji^l±^fflT?^ft<ft*ft**-9. H^tr 
(±, -7i/N^:#:{^l£|-ftgf)SSS5:S-r-5» itWi: 

S5:S®{bLrx-<-y ^rtfcffiocfcAtjBSfcSft*. 
±i£©»^ittttiS{±, PS^ft^^^liOiSi-tt^^- 

> i 9 1 «t * t'- ? OWMRTfT— 9&m.V>W5V> 
^-Vt-fz,^ t h nTDfe-e.**. WBUJfc^FJWH-t J: -= 
TfF^tU^ftfc^^A^ WS^ftS^SJiwi^-tt 

$p<, $mm w?>WMVfom) wwrnztiztgiza^ 
^tfwtb^^iE^ttwm^-tftoTaft*. c©t* 

5Jf W&aMOW * if ©fiS 4 T*Efb L ft 5rtg^ L T 

[0057] m^aftoffl#*«sft*ast4. j^tot 
ior-fei,. mmwrnt, trm^ mmmzitT&mt 

■7^^a®^«fi|/7ftJ#^r^-9->7"U >r (3i(4i£ 
@) -T*., fttfftt,, 5Jf^*ti, r^-rVt^iAd 

)g $ ft -5 ^ # B £ A>* ^ * tz it> <D -f 7 - r- > ^ O * 
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y yrirz>zt\z±^T. j&m.zmkt-t zmmzw. 

L> ©fa$n/c»<7)^l£)-tt©IIJK^itfljL/ctgipi^W 
LTl^„ 3©J;-9^:&Jf^— #J^\ Ell 6(-^$nr 

[0 0 5 8] jgjftStow^fli^otr-^ie— ^oiw© 
unit, mmztitim<Di%—&t>m^z.£izti.v ;*v> 

[0 0 5 9] ±£j-ttORS^fFi9ai-rCMP->^xA 

Hi 7t-^^ti-s. @2 tc^$ftT^4M^©sw 
Kinx-r, emu, =F^n-©«ifp**j»-r*fe»o x a 

MmmVT*i7 0tztb<D=i>f *-? 1 5 OfcffM., * 
»- * I 5 0 l±, ffllttaffiXtfffi^f^afllSrfi^ £ t 

4. f^XT'U-fa-'j M 6 OH, t'fJt-T 1 '^ X7"U 
-f, 7"y>:J\ CMPvXxAW^-^b-^^tS 

[0 0 6 0] J9— tt©RK*3S± fc, 
^-^ 15 011, HI 8CS*tl4J:^ttifj61»t; 

T^-S. .HaKMLTH, n vfcTa.-? 1 5 0 1i2oco 

«7w >\sf 1 5 2 t{&mifc7*^? 1 5 4 SrfiflW*. 
SKntt7-r;u^ 1 5 2i±, i9— 1±©«««:#^^4fl( 

<SJ3«7.nw* 1 5 4li, BFS*K©fli««:#/,T^* 
ja^iSOJM^i ^ 'J '^'V (mi 1 1 ihertz) <F>* — 5T 

r^A^tl-S.. gp*>, Kilt LT^4fS^0Mfl#?vt 
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■[0 0 6 UBI19 (a) t-H, IlfflyXri*^?# 

^ bp*., mmm^ommmmwm^tfn-ix 

10 Ell 9 (b) lzijkittiT^ZM1Bi<DmMtm%:&VtHt 

4. mmz^ mm$t3k7 4)i-? i 5 2&mmmi&ftzm 

1RU fte®J&#£#>y h LT, m 1 9 (c) K/Tx^nr 

[ 0 0 6 2 ] 1 5 0 11, 7-<;b? 1 5 

t>* 1 5 4 (D&ME^Ht'HO) f- ? i: t- ? ©Pe^tS 
4 2 o®&46H£ffiftg 1 5 6M 1 5 8 5r« 

2oco7-<;b5'^nfcm-^*^s$nnii, a> 
mm t i&mt&m^o f- ?t^-? omotsig ^ ©jt 

20 (BP*., Anr/A.r) £f+3rf 4 (Vmro'v ?162 

0 #It*flI £ , ^tb a-A;Mty {^^# L B5ffi3Z.l± 
1 6 4 fcJttSlL (7'a-y ^ i 6 6#J&) -r*. ft 

»i*^#LTo/cpjfi4a^n«, i 5 

[0 0 6 3] ffijsa^ti, ^* ? *>4*ijs^f^nr^ 

0 ifi-fa -fe X ©Ra i; * o tMTffi 4rtb*r#*itA«Sa* 
40 [0 0 6 4 ] ZZlZ&^tzm&t, ^Vta-^lfl 

[0 0 6 5] -< ^^t*-i>^||^^ 

A^jTti, ZH>oltF I R (finite impulse renspon 
e) (WPS-f >/<^J6») jg«a&Xt±«FM 
£!iic(time domain) O^-f LTHSfe^JtETfe 

50 y >y'(filtering)?r|lte-t4A:i6K 
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ztm: y. mm&£.is^xfft>ti&. m 

tO 0 6 6] -f frf ©X&^^-r^fc*, 7 

;u ? j; -> ts#? $ ft & § m^<»m-&i& * £ t 

<h#T-£-2>. #J;Uf. {E^&7-r ;l/*<z>tfMjJS& 
Rtt, 7i/\ (^tj^tf x IMt*03— r-f V^fl)*-*^ 
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